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(5 7) Abstract: 

PURPOSE: To provide the subject new 
phenylanthracene derivative having a specified structure, 
exhibiting a low crystallinity, capable of forming a thin 
film having a stable amorphous state and useful for, e.g. 
a light-emitting layer of an organic EL device capable of 
stably emitting high-brightness blue light. 
CONSTITUTION: This is a new phenylanthracene 
derivative having a structure of the formula, A1 LA2 (A1 
and A2 are each monophenylanthryl or diphenylanthryl; L 
is a single bond or a divalent bonding group), represented 
by formula I (R1 and R2 are each an alkyl, a cyclo-alkyl, 
an aryl, an alkenyl, an alkoxy, an aryloxy, amino or a 
heterocyclic group; r1 and r2 are each 0 or 1 to 5; L1 is 
single bond, an arylene, etc.) or formula II (R3 and R4 are 
each same as R1; r3 and r4 are each 0 or 1 to 5; L2 is 
same as L1) and useful for, e.g. a light-emitting layer for 
emitting blue light in an organic EL device. This 
compound is synthesized by coupling 2-chloro-9,10- 
diphenylanthracene, etc., in the presence of bis(1 ,5- 
cyclooctadiene)nickel, 2,2'-bipyridyl, etc. 
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[oioi] < mfcflij 4 > 

£2*0. 2 6 7g (lOnunol) |r, 4, 4' --^-3- 
Kf'7x-/U2. 0 2g (4. 9 7mmol) CDTHFjgffi 



5 OralSrS5TL^y = + - 



ffSfit/% 

S'JM/% 



9 4. 
9 4. 



«##r : m/e 6 5 8 (M ) 

[0102] < nffipy 5 > 
w&m VII- 2 CO ^ 

Og (2. 6ramol) &TH F 5 OmllC&jftL, wWiSrR 
— TVU&iK (6. Ommol) £}&T U 4 Hf^lM Ltz 0 

^A-C-|t^L/c 0 ftKZcD£/£^£gfti£l 0 omuzmm 
X (SnC 1= ) Wi&M?f££?i7U $b(Il 0 0°C 

y^^y (1 : 4) ZBmmmt LX->VXjjyJ* 

mmm. ^nyioseiL, o. 8g<75efe@($:^ 

3tfi#tf : m/e 5 3 5 (M+ 1) ' 
fttt-*MlL*-<? h/U : E]6 
NMR^^? K/U : m 7 

^gj&tEiS&SffllJ^ (DSC) : j».&3 6 5 C C, #5 
#tiL£ 1 6 2 °C 

[0 10 3] ftfc, 7C^^W(Ifc!t^|+®(Iiij^fIt 
[0 10 4] OIJ5E0IJ6 > 

fKftfo vr r— 1 c/>frr# 
^te0i|5(zv|fei:r^L/z o 

Stfifcfl-W : m/e 5 0 6 (m" ) 

HfIMMTL*'*? V'\> : 1518 



r-t? h>/ h/uxyj; 9 



: fit^3 5 0°C, tfy^m 
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Z H 
5 4 5.4 5 
5 0 5.4 0 

*>by*/>l. 04g (5mmol) cOTHF?§ff£tf[~ji 

K<Z>THFj$ift£8&TU 6 0 c CT'2B^il^L 
fc 0 RIS^jSS: 1 Nifigt*i$flSl-SA L h n 

fc 0 f^i;, zco^fijc^^iei 0 omuzmmtmtTKm 
(snci= ) <nm&mfo&mmLiz0zmtffiz.z&v 

LX-yVXtyJ^mULtzm 

: h 

8 0 5. 2 0 
5 8 5.10 
NMR^^ h/U : E19 

^mfc&mmmfe "(dso 

1 3 0 c c 

[0 10 5] 7c*^«fir*5lt5fH)Ljl ( !:aiJ^fiIt 

[0106] < nmw i > 
w&m vii-3<oa-Bft 

^JSM5icipi:r-a-/*L/c 0 

Kft##T : m/e 6 1 9 (M+ 1) 
faftW5L*<<ir : 11 1 0 
NMR^^? h/U : Ull 
^H^SfRlfiai]^ (DSC) : Hi .£ 4 1 1 C C 

[0107] /its, Tc^flfizfcftsn-jSfiSias^fit, 

«fc<-&Lfc. 
[0108] < H%04 8 > 

<Y&m vn-4<r>&tf. 

mmm5izmcx&f$.Ltz 0 

mftVr : m/e 5 6 6 (M+ 1) 

ftft-mx^fh/is : m 1 2 

NMR^^^ I>/U : 113 

[0109] /i*5, Kmftmz&ii ztmrntrnfemt 

J; < — ifc Lfc„ 
[0110] < USSffiJ 9 > 

Sffl^ttr : m/e 6 5 8 (M* ) 
NMlU^^y : mi 5 

mmjfc&m&mfc (dso : 3 4 5 t; . # ? * 
m^m 1 8 8 r 

[0111] ftts. fc^^rrlc^it^^Efi'tiHiJ^ffit, 



(25) 
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I o 1 1 2 ] < mmm i o > 

fhfrfll VII- 1 2g)^f$ 
3l^f?'j5 [CfpliT^filcLt. 
fCft^ff : m/e 5 3 5 (M+ 1) ' 

NMR*^? h/U : m 1 7 

>7^£g$ift}ii£ (DSC) : jffc£ 3 9 1 «C, #7 
ifig 1 6 6 "C 

[0 113] Tc^fflifcJtSH-MiSJ^ffit 
J:<-ftLfe 0 10 
[0 114] <HJi£l?'J l l > 

VII- 1 4CQ^Bfe 
®-ft##r:m/e 6 4 7 (M+l) ' 
NMR^^? h/U : 119 

^H^gffiiiMS (DSC) : it* 4 1 4tt'#f 
[0 115] ft;fe\ 7C^WH^lt5ft»ffi<t?fliJ^fiSt 
J:<-SLfc, 

[0116] < mm) 1 2 > 20 

fr.&m vti-i s^-A-rt 

WJ;##r : m/e 6 5 9 (M+ 1) ' 
NMR^^? h/U : |2 1 

^m^^mmm (dso .• ^3 2 3t, #7*115 

£ja& 16 5 r C 

[0 117] 7c*^«rlcfc(tSH-»ei:»J^fi[t, 
<fc<-gfL£ 0 

[0118] < 3gi£#J 1 3 > 30 
Jk-ftfo VII- 1 6WM 

naffi5fziiii:-c^fiitLfc 0 

Uft##r : m/e 6 5 9 (M+ 1) ' 
NMR^^? Y/l> : §23 

^£g$ffliJ£ (DSC) :»j£2 9 5t, #7*i|£ 
14 1 C C 

[0 119] 5£^tffi;fclt6l+ii{iltii]^fitt) 

[0120] < 1 4 > 

fhfrfo VII- 2 4cO-^5i? 

^ffi»0r : m/e 6 1 8 (M" ) 
^fSiR^^^ Y/V : 12 4 
NMR^? h/U : (12 5 

•^.H !'£ (DSC) : ,$.£2 7 3 C C, #7**5 

m&ig. i o 5 c c 

[0 12 1] fcfc. ^^Wil^ltogmiCiilPJJEfitl, 
[0 12 2] <'^JifJil 1 5 > 



I VII- 2 5(Dfrf$. 



Ka#tfr : m/e 5 6 7 (M+ 1) ' 
fcftWBL*'** h/U : 0 2 6 
NMR^^? h/U : H 2 7 

[0 12 3] fcfc, 7c*#Wt::fcM+Sft3lfti:i9J£ffifc 

±<-aut„ 

[0124] < HJ£0iJ 1 6 > 
VII- 2 6 
HJ5£^5tripi:-C^Lfc: 0 
Stft#W : m/e 6 0 6 (M* ) 
faftWBL*^* : 1212 8 
NMRX^:? h/U : H 2 9 

^H^S^M^ (DSC) :j»^.4 5 3 , C, #7**5 
#ia& 2 3 5 °C 

[0125] Tim&vrttertztmtekmfetei, 
[0126] <mmm 1 7 > 

fh-fr^ I-2Qg)M 

HJ£CTllC*i:T^Lfr 0 

M&ftVt : m/e 8 8 3 (M+ 1) * 

^M*^? h/u : ID 3 0 

NMR^^^ h/U : 13 1 

^MSaftSifflJg (DSC) :$!.&3 4 2. 6°C, #7 

**5#taai 0 3t 

[0 12 7] TcSf^tFrUtJItSffHHi.biBiJSfil'fc 

«t< -SLfce 

[0128] < nmm 1 8 > 

JKfrft VII- 2 7t0^* 

Sti^tt : m/e 8 9 6 (M* ) 
**H»lR*'<* h/U : iH 3 2 
NMR^^^ h/U : (g]3 3 

^^S^ftffl^ (DSC) :»£3 6 1. 5 C C, #7 
**5*£ifi|£l 6 4t: 

[0 12 9] fcfc, 7C^*rlIjolt5ft»ffiir?li]^lt 

[0130] < Hffifyij 1 9 > 
fK^ife VII-?! 

^©Ift*^? h/U : 113 4 
NMR^^i' hyu : 1) 3 5 

jtac$ ffifflll^ (DSC) : fflt^i 4 2 3 f C . # 7 * Is 
1 9 0t 

[0 13 1] 4**5, ju^tfflc*3lt5ft3SfflEtiiiJ^fifc 
=t< -SLt a 

[0 13 2] <3lj£0ij2 0 > 
I- 1 

^1^1 1 fiifSir-C&fifcLfc, 
^fl-Ml*^* h/u : H|3 6 
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NMR/^^ : |3 7 

^mfe&mmmiz (dso : a? m c c 
[oi3 3] Ttrnftm-isii z$mmtm%mi> 

[0 13 4] AS 6 Mfc 2 4ir^$Jl5teO0lJ^I:^t 
7C*5Hfi\ **H»iK*'<? h/K NMR 7^s<9 h/K ft 
[0 13 5] <HJtE0ij2 1 >J?£ 1 0 OnmCO I TO^BJ! 

mm (mm) z^-rzuy r-th io 

^Lt, 1 X 1 0" 6 TorrST'M/ILfc 0 
[0 1 3 6] N, N' -;7xi^-N, N ' 

-m-hyyU-4, 4' -'^7;/-l, 1' -t'7j 
(TPD-1) ZM^mfeO. 2nm/secT*5 OnraCO 

js^ksmiu jEiuzAiiimm t LtL B 
[0137] ?£^x\ mmm 1 <n\^m \ - 1 ^111 

jgO. 2nm/secT-5 0 nmOj?L £ |C^;f L, «jtlt L 
fro 20 
[0 13 8] fc^T\ «JEE«ffiSr«ofc**, It^&A 
t^^t LT, (8-+yy/7h) 
J*&M%i&8[0. 2nm/sec-C'l 0 nmCOl? $ lzM% Lfc. 
[0 13 9] SUIttli&fBofcSt, MgAg 

(fi*ttl0 : 1) ?r^«jIS0. 2nm/secT'2 0 Onm 

[0 14 0] cro^ttlELstf^lwflffiSrPpSnLrSniES: 
fftLltbZZ, 15V, 2 1 7 mA/cnf T' 4 5 0 0 cd/m" 
rotfe (3S#ffi*KS I max = 4 8 5 nra) «0^3t 3**5188 

£ft, ^roigitfiftjas^fflSCfT'S o 0B#f B m±$ 30 
SLT^t 3#W#35#^coffla:fcJ:rW£gri£< 
7i l ofc 0 J»£ff>¥«JW(±l 0mA/cm : (7D^m^lES)T-l 0 
0B#rslT-feofc 0 

[0141] <^JS0ij2 2 >J¥£ 1 0 OnraW I TOifBJ 

mm mm) £*ri-3#7*gtfct, *&mm, r±h 

SLt, 1 X 1 0" Torr*t?jftJELfc. 

[0 1 4 2] # y (ft7iy-2, 5- f Jj 

>v) & 1 0nmCO/?$[^tU jE?L)£A1 t Lfc. 40 

[0 14 3] N, N' -y7j^-N, N' 

-m-HJ/U-4, 4' -y7;7-l, 1' -t'7j 
= /U (TPD-1) &M^Ml£0. 2 nm/ sec "C 5 0 nmCO 
J? $ ; f L . iEJLfiSlHIl i L tz 0 

[0 14 4] 1 <n\t£fy I - I & 5 0 nm 

co/? Snefru ISitgt L1t a 

[0 14 5] <k^X\ \mMm$:\^tz%&. VriT-^A 

^ &?£*iiJ£ 0 . 2 nm/scct- 1 0 ninCO/? $ {zj&if L fc 0 
[0 14 6] $ ib !I . $JI#flg & f* otii.MgAg 50 
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(fiSJt 1 0 : 1) *n'M&Q. 2nm/secT?2 0 0 nm 
<nmz\z.Hkttt\*Xfcmh U fiELff^flfc, 

[0 14 7] Z<7)#1$E L^|C®££ft]7jnL-C®tft£- 
fSLtil'S, 12V, 625 mA/cm* X 1 0 0 0 0 cd/m 
CO#fe (^jtffi^Cifig A.max = 4 8 5 nm) CD3gft/j!&| 

lg$ft, ^w^^m^^^ii^-e i o o ou#w^ 

<47J>ofc. »Sco^ia»H±l 0mA/cm = W^:fl;})S|El|)T' 
4 0 0a$rflT"fcoAc 0 

[0 14 8] <HS£fF'j2 3 >HSE01j2 2i;*3^T, 
&A#i£l£I2tt&^(j7Hifi5]tl*lc LtfiE L^i^ £ 

[0 14 9] ZC0^«EL^^affiiS:^pUT«ij(c4r 
tfcL/it d5, 12V, 8 2 5 mA/cm" T'2 2 6 0 cd/m" 

(I83tffi*j6g i max = 4 8 5nm) COjgJfc^SftSB 
£ft, ZCO|g*{±$£fifta*#IIS[tpT-5 0 0fl#raj£t±3f 
SL-C^fc. &#W#£jtfflcoai8:fcJ:rMgl*£<fc 
7i^ofc 0 jJf^co^MSifi l 0 mA/cm' ro^SitiEijT' l 0 

[0 15 0] <^JfeWl2 4 >Hffi#|2 2 tlSJtSlzaSl 5 -* 

N, N, N* , N ' -fh?*^ (3-b"7* = 
/U) -4, 4' - V-T5/-1, 1' (T 
PD-2) ^fflt^fc,, 

[0151] z<n&mEL%*iz&&$:%iijaLxnm& 

rfcLtzbZ?), 12V, 6 7 5 mA/cm "C 5 5 0 0 cd/m 
(ISTt^^iSfi X max = 4 8 5 nm) <7)%7fc#$tt-g 

z<D%mmm%mm%*x 1 o o oi^ra«± 

tefrnlt. fffficO^JMli 1 OmA/cm 2 W^:m0ligi]T'6 

[0 15 2] <HJ60lj2 5 >HJ601J2 4 t|i]«lCjE?L«l 

iHl^ffMLfc^, ^^t-MHT, TPD-2i: 
l coft^l* I - 1 <b Sr 1 : 1 coJts& (fiSJt) T* 
^j^ilitO. 2nm/secT'2 OnmOOJl^il, #^grL^ 0 

[0 15 3] *1>T', SEttti&ISofc**, S^FdSiS 
lirLT, (b-e-^ I - 1 €r5 0nmC0J?$(r^^Lfc o 

[0 15 4] &^T\ itE*tJgS:«ofcii. m^-ffiA 

rli^iiS'0. 2nm/sec-Cl 0 nmWif $ (I^t L?t 0 
[0 15 5] iffttl^Kofiii, MgAg 

(SfiJtl 0:1) *m%'&&0. 2nm/secr'2 0 0 nm 

[0 15 6] -cO^-7-!l«E^F-(]»|]LT«^^^L^<!: 
12V, 5 4 0 mA/cm' T' 1 2 0 0 0 cd/m" ^Wfe 
(1 it m ±& g A max =4 8 0 nm) CO ?g Jt ^figfg $ ft 

fc. i co M3t(i^:^^# 11 m C P "C 5 0 0 0 H^m±2c 

- ? !i± < &7)'o fc e J¥£gCO^»|!± I 0 mA/cnf </>SE?E 
i'ilclRiKl-C- 1 5 0 onmxhntzc 
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[0 15 7] <mm$\2 6 >m£ 1 0 0nm» I TO|l| 

mm (mm) &fi-t&xyxmfa%, tp&mm. r±v 

£L-C, 1 X 1 O" 6 TorrST'MffiLfc 0 
[0 I 5 8] '<£^X\ #V (3-7)ry*>-2, 

iv) Sri Onm<0/?$ 1138* L, ETLffiAltLt. 
[0 15 9] &Ht\ N, N' -v?7*=yU-N p N ' 

-m-hy^-4, 4' -y7;/-l, 1" 

= (TPD-1) 5rlilg0. 2nm/sec-C'5 OnmCO 

[0160] m^x\ mmM2 (Dit^mi- 1 £5 0™ 

[0 16 1] ft^T*. )$J£:f£li£f£ofci;£, l^iA 

$&&/i<tL-c, (8-Jf/y;7h) r^ = -> 

J*&M%MO. 2nm/secT'l 0 nmCDJ? £ Id^* L.fc. 
[0 16 2] Ml^otSJ, Mg Ag 

(fifiitlO : 1) 2 nm/sec T2 0 Onm 

[0 16 3] CO#«EL^lC«I£&|$AqL-CSSc£ 
atLfctw^. 12V, 6 2 5 mA/cnf T" 1 2 0 0 0 cd/m 
WWlSfe (3&3tffi*iBtfi;iinax = 4 9 5 nra) (»ftlti)> 

±< fcjJ>ofc 8 SSUtco¥i«2 1 OmA/cm'ro^m^lElft 
T' 1 0 OB#rBlT-foofc 0 

10 16 4] <mmm 2 7 >n^j 2 1 ws^-c, ft^ 

I - 1 <oa»fr!JllfgJ60!l5£>flr;£-&VII -2 SrfflUT 
WtttEL 

[0 1 6 5] zo^lzSJISr^lJllL-CSiiltSrSELti: : 
14V, 4 5 0 mA/cm" X' 1 9 2 1 cdnf 
3t (383tffi*S[gAniax = 4 6 0nm) £>3S##afcffi£ 
*t, IW^IiK^^lim^-Cl 0 0 0B*fB!W±$ 

a»ofc. m^(o^mmi±i o mA/ cm (n-^mmmmx 3 0 
[0166] <mmm2 s >mmm 2 2 izisi^x, m% 

ASriKifiiSO. 2 nm/sec "C 2 OnmOOjf £|;^;tL, IS 
£ 1 Onmc/W ^Clfl, ?t^ftA/f<!: Lti 0 *-60& 4 

[oi67] z<n#fikE Lm-mmmM2 2 tmm<n^ 

WX'W£&Q1ti\\,1t tZ*>, 12 V, 6 2 5 mA/cm' X" 1 

0 0 0 0 cd/n (OW fe A max = 4 8 5 n 

1 o o omm±.%>£ixi^ti 0 mwmm^r^ta^ 

&£V<r,mii£< ftjJ'ofc. m&<n'-mWi l OmA/cnf 

[0168] <:£j5feffl 2 9 l 0 0 nm60 I TOiS'W 5 
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£LT, 1 x 1 0"* Torr$-(?ttJELfc. 

[0 1 6 9] &1>T\ #!J (ft7i>-2, 5-v^ 
>\<) £l 0nmCO/P$(-?l^L, EFL&Al<t Lrh 0 

[0 17 0] &1^T\ N, N' -i?7s^-N, N ' 
- m - h ii >U - 4 , 4' --^7;/-l, 1" -t'7i 
(TPD-1) ZMmmigO. 2nm/sec-C5 0nma> 

' /i^ic.^^L, jE7L*aaie <t Lit. 

[0 17 1] r- h77i = ^>^D^ji-;i 

>Sr5 0nm(7)/i${r^#L, ISJtSiLfc. 

[0 17 2] fc^T% SEJE^mSrlSofci*, «*i£A 
ttili L-c, ^ftWiwffc^tti - l ZM^m&o. 

2 nm/sec T'l 0 ran<©J¥& K^MI Lfc 0 
[0 17 3] 3 bid, «JE«ffiSr«o7t**, Mg Ag 
(fiSJfclO : 1) £j?M|j&£0. 2nm/secT'2 0 Onm 

[0174] z<nfimELm?izmi£zmuLxnffiz 

12V, 10 0 mA/ cm" "C 8 0 0 cd/ra" K> 
Wfe (^Tt^^cfe^Amax =4 6 0nm) W5S)t^«[B* 

ix, -^itii^mm^m^x' 1 o os#Ffly±^^ 

orc„ ff«(OJj£«JW(i 1 OmA/cnf W^ageSBftr* 1 0B* 
[0 17 5] nmW\2 1~2 9IIfc^T, {t6~ft;2 4 

Kisif fc*«^«ft^fto i as tz i± 2 aw±*ai:a 

T, ±fS^^j < b|Wl1ico^^q#P 3 tL/Co 
[0 17 6] <Jt«0H 1 >J?£ 1 0 0nm(7) I TOSW© 
S (^) Sr^S^7^S«[Sr. 'PftiJfe^J, T-fe S 

£LT, 1 x l 0"" Torr*-C'M)ILfc 0 
[0 17 7] i^^-C*, N, N ' fx (m-^;l/7i^ 
;U) — N, N' -y7i = ;l/-l, 1' -t'7i=/l,- 
4, 4' -y7;> (TPD-1) $r50nmcO^$(r^ 
tL, E7L£A^i£/l i Lfc 0 

[0 17 8] ^^T', it/±^^f*ofcSS, 1. 3- 
t"^ (5- (4-t-yf;l^7x-;u) -l, 3, 4- 
1r*fsT*/-2-4 ft,) -0"tf> (OXD-7) £M 
^M0. 2nm/secT'5 0 nmcOj? $ (1=^^ LT, 3g#Jg 

[0 17 9] Mffttl^KofcS-^, ffi-7-^A 

TfiiM 'H r 0 . 2 nm/sec c' 1 0 nmcO /? $ HjSg L'fc 0 
[0 18 0] £b!l, Uifl^iSofrii, MgAg 
(ifiifti-t 10:1) &M%'MI£0. 2 nm/sec r* 2 0 0 nm 
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[0 18 1] Z<DEL%- : ?lzmEE.&$ltiaLXmffi&mL 
tztZb, 14V , 1 2 7mA/cnf7?5 5 0 cd/nf C0#fe 
(3&jtfli.*i6fiJtniax =4 8 0nm) C03gft^$|IS£ft N 

I^cLt, Mw^MSDli l Omh/cm <nj£M$imW) 

X2 O^fcot, 

[0 18 2] <itf£0"'j2 >C.Adachi et al. , Appli. Ph 
ys. Lett. ,56, 799 (1990) irfEftW 9 , 10-J?7i = 
^T>h7-fe>S:l6^1lCfflV»T, ^O^CiitlsltS^W 10 

^mELmirzm&iLxtz, jt&iwiiasip 
■c, m^aAtt^Ji Plaits zt*<, 9, 10-/7 

m^aA^ii^^»5^itii lac 

[0 18 3] ZCOEL^ii, Wift^I^eilftL 
[0 18 4] 

fe383t#*H'«?-aAttj£*m£: L xm l *5 r. t jSS-CS 

itwmztizcDx-mmftKcnim&tnm^mi- 1 tt 

^3g7fc/ifCfflW;:tI3-l 77cd/V Sl±<DmWJ£ff> 

im 1 ] -imm<n ELm^comtfimz^-rmmmxh 30 

5 0 

[ID 2 ] #3gE<afb&&<o#fl>!ai|x;*^* Vfr&mir? 
y7Xib% 0 

[0 3] ^^©fb^KONMR*'** h/l^^-f ^7 

[14] ^igMwft^co^iaiR^^^ h^^-r^ 
[me] *mw<r>it'&fa<nmfti&tii5ix'<9 h/HTF-tr 40 

7 7-C'J)5 0 

yxfo& 0 

[Ei 8] *3g^<oft^co*^ijaii3i^^^ b^zfu-ry 

[119] ^JglJHcOft^eDNMRX^* h/U^-f 
7t'^5„ 

[11 1 0] -^mi^it&vwtttmMx^? h/u^Tp-f 

[[SI 1 1] ^g^cOfb^oONMR^'/ H;uSr>7c-r^ 50 
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77t'$,5„ 

[gii2] *3swwfk^<o#^iaiijiJx^^ h/u&TF-r 
?yyxhz> 0 

[0131 ^fPTlWffc^^NMR h^&ffki-y 

yyxh& 0 

[114] #3SE<rcffc£4fc<o*fl.®iR*'<* 

^77t^„ 

[015] *8^(0^t^<0NMR^^^ H/USr^-rr 

7 7t"fc5„ 
^77t'J)5 0 

[HI 7] ^^GOffc-g^WNMR*^? h/U*^^ 

[HI 81 *3£Wrofb^!t»0*^!aiR^^i^ hA-^-f 
^77t'fe5„ 

[0191 ^^S^O-fb-a-^ONMR^^^ h/U^^1"/ 
7 7X^5. 

[02 0] *&W<n\t&to<nifcH.wsLX'<9 ht^mir 
7yyxhz> a 

[02 1] ^m(D{t^(ONMR ^-<^ V/V&ffri-y 

yy X3bZ 0 

[02 2] *?P7l«{fc^<7)^©i|X*^ h/L^^-f 
/7 7t'fc5 0 

[02 3] ^ISWroffc^iferoNMR;*^ YtV-bTFt? 

yyx-h^o 

[02 4] *mm<n{k&^(nifct\.yk&*'<i> hfr&Tjk-t 
?yyxhz> B 

[02 5] «P^«ft^ft»NMR^-:^ F/^ft^ 

7 7-C'feS. 

[02 6] ^WVik&VKDmftMx^? hsUZ^i- 

yyyxfo&c 

[02 7] ^fg^oOft^WNMR^^^ h/l^Tjvt?' 
7 7fJ)5 0 

[028] ^nK^ft^^^iaiDi^^^ h/u-sr^-r 
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